a study of smoking cessation among Chinese Americans in New York City, almost half of the respondents stated that they received most of their health-related information from their physicians (Ferketich et al., 2004) . In examining barriers and facilitators of breast cancer screening among Chinese women in the Philadelphia area, physicians who served as the information source of mammograms was the only significant predictor in reporting having had a mammogram (Su et al., 2006) . Physicians are integral public health liaisons that can educate Asian Americans about specific cancers and provide screening information and recommendations. However, some physicians may not be aware of or understand the cancer disparities in this population. The purpose of this study was to assess primary care physicians' perceptions of cancer risk among Asian Americans and examine their screening recommendation practices.
Materials and Methods

Sample
The study sample comprised of primary care physicians who practiced in internal medicine, family practice, or OB/GYN within specified Asian-concentrated ZIP Codes in New Jersey or New York City. This approach was used with the key assumption that Asians residing within highly concentrated ZIP Codes will see primary care physicians within their ZIP Code (Chakrabarti, 2005) . Large proportions of Asian residents by ZIP Code were identified using the American Fact Finder tool of the U.S. Census. For the purpose of this study, a "large proportion" was operationally defined as a proportion of Asians composing more than 25 percent of the population residing within a specified ZIP Code. Physicians were randomly selected using the Statistical Package for the Social Sciences (SPSS) uniform random numbers selection procedure from a provider directory in the New York City and New Jersey area.
Survey instrument
Randomly selected physicians were mailed a 30 question, cross-sectional survey. The survey assessed four areas: (1) Physician's general practice information, which included questions on: the physician's Asian patient load; services provided; location of services; interpreter and bilingual staff access; and time spent with each patient. In addition, questions on charting smoking status, cancer screening reminders, and occurrence of cancer prevention screening recommendations were asked; (2) Asian patient communication, which included questions on: barriers to communicating with Asian patients; physician perceptions of screening barriers experienced by Asian patients; and a self-assessment of the physician's cultural competency; (3) Perceptions of cancer risk, which included questions on: which organizational cancer screenings guidelines were followed and how often they were used; and physician perception of cancer risk among Asians compared to the general population. Cancer risk perceptions were operationalized as an assessment of cancer risks by cancer type for Asians compared to the general population. The cancer types assessed were breast, cervical, colorectal, liver, lung, prostate, stomach, and all cancers (in general); and (4) Demographics including age, gender, race/ ethnicity, language, medical specialization, length of clinical practice, and medical education information.
Data analysis
Nonparametric and inferential statistical analyses were computed and served a particular purpose in summarizing the data through numerical means. Data recoding and transformation was conducted to meet the data variable requirements of specific statistics. Missing values were coded appropriately when data were entered into the system. Patterns of missing data were examined to determine whether the patterns are random or systematic. Remedies to account for missing data during analysis included case wise deletion (if necessary) or to use scale score averages as a substitute for missing data. All data were entered in SPSS, version 18.0, and this program was used to compute statistics.
Results
Surveys were mailed to 852 internal medicine, family practice, and OB/GYN physicians in New Jersey and New York City during the summer of 2006. A total of 103 surveys were returned, of which 100 were deemed complete and entered into a database. Table 1 displays the demographic characteristics of the sample. The respondents' ages ranged from 31-77 years old, with a mean age of 47.0 years (SD=10.40). The sample was mostly male and Asian, practiced internal medicine, and primarily spoke English. Almost half (47.0%) had 10 or fewer years of clinical experience, and over half (53.0%) received their medical education in the United States. Some of the physicians reported receiving their medical education abroad (e.g., Asia and Europe).
Medical practice characteristics
The physicians reported that they saw an average of 99.3 patients (SD=51.45) per week and that 49.3 percent (SD=35.08) of their patients were Asian. Physicians indicated that they spent an average of 12.3 minutes (SD=8.27) on patient education for their Asian patients during a regular checkup. Most of the respondents (69 physicians) reported that most (69.4%) of their Asian patients were self-referrals. Table 2 presents additional medical practice characteristics that were reported. A large proportion (59.0%) of the physicians reported that 76-100 percent of their Asian patients had health insurance. Over half (56.0%) of the physicians were in private practice, followed by community or local health clinic (17.0%), a combination of practice settings (11.0%), and hospital (10.0%). Almost all physicians (96.0%) charted their Asian patients' smoking status. In addition, smoking cessation counseling was the most selected free preventive service offered. Nearly a third of the physicians (30.0%) did not DOI:http://dx.doi.org/10.7314/APJCP.2013.14.3.1999 Physicians' Cancer Screening Recommendation Practices and Perceptions of Cancer Risk of Asian Americans provide reminders for cancer screening tests. Further, none of the physicians provided e-mail reminders, and most reported using "other" reminder methods (e.g., reminding patients during a patient visit or annual physical, providing a verbal reminder). A large proportion of the physicians (65.3%) reported that less than 10 percent of their Asian patients needed an interpreter to speak with them. For those patients needing an interpreter, physicians selected family members and friends most frequently as the one who provided interpretation or translation at their practice followed by physicians and administrative staff.
Organizational cancer screening guidelines
Physicians were provided with a list of several health organizations and were asked to select which organization's cancer screening guidelines they followed. As shown in Figure 1 , the American Cancer Society received the most selections with 68. A total of 49 physicians selected the American Medical Association followed closely with 48 physicians selecting guidelines set forth by an academy, college, or [professional] society. A total of 48 selected the Guide to Clinical Preventive Services, and 49 physicians selected other organizations.
Frequency of prevention screening recommendations
Physicians were asked how often-on a scale from 1 to 5, with 1 being never and 5 being always-they recommended prevention screenings to their Asian patients during a checkup. As shown in Table 3 , frequency of cervical cancer screening recommendations and breast cancer screening recommendations had the largest mean score (4.9) and the lowest variability. Frequency of stomach cancer screening recommendations received the lowest mean score (2.7); however, it had the largest variability. A total of 14 physicians selected "not applicable" for prostate cancer, which may indicate possible responses from OB/ GYN physicians, and 9 physicians selected more than one "not applicable" answer choice for this question.
Perception of cancer risk in asians
Physicians were asked to rate their perceptions of relative cancer risks for Asians in comparison to risks for the general population. As shown in Table 4 , perceived cancer risk among Asians for all cancers had a mean score of 3.2. Liver cancer (4.4) and stomach cancer (4.3) had the highest perceived cancer risk among Asians by physicians, and breast cancer (2.8) and prostate cancer (2.9) were reported as having the lowest perceived cancer risk for Asians. Cervical cancer had the largest degree of variability (SD=0.95), and the category of all cancer had the smallest variability (SD=0.65). Figure 2 displays the range of responses by percent of physician perceptions of Asian cancer risk [by cancer type] as compared to the risk of the general population.
Discussion
The results from the survey indicate that this group of physicians follow a variety of screening guidelines, engage in a high frequency of recommending specific prevention screenings, and have varied perceptions of cancer risk among Asians. Physicians reported following the American Cancer Society cancer screening guidelines the most. This finding is consistent with results from a nationally representative survey of primary care physicians on cancer screening recommendations and practices, in which physicians reported the American Cancer Society guidelines as very influential for breast cancer screening (Meissner et al., 2011) and the second most influential (organization specific) for Pap testing for cervical cancer (Yabroff et al., 2009) . In a study of the impact of physicians' health beliefs on colorectal cancer screening practices, over 79 percent of the physicians in the St. Louis area also agreed with the American Cancer Society guidelines, and 91.3 percent followed the American Cancer Society guidelines for recommending colorectal cancer screening to their patients (Shieh et al., 2005) . In a study examining the cancer screening practices of physicians serving Chinese Americans in San Francisco, physicians reported using the American Cancer Society guidelines the most for breast, cervical, and colorectal cancer screening practices (Lee et al., 1999) .
Almost half of the physicians selected multiple organizational screening guidelines indicating a variation in cancer screening recommendations followed. In a study examining physician perception of clinical practice guidelines on breast and cervical cancer screening, most physicians preferred multiple guidelines and perceived guidelines that were more aggressive as influential . Many physicians may also be confused or unaware of the current guidelines or how they may differ from other guidelines (Holland-Barkis et al., 2006) . In their study on physicians' awareness and adherence to cervical cancer screening guidelines in Texas, which involved a cross-sectional, mail survey of physicians in a large, university-based health organization, the most commonly identified guideline for cervical cancer screening was the American College of Obstetrics and Gynecology, followed by the American Academy of Family Practice, the American Cancer Society, and the U.S. Preventive Services Task Force.
Preventive screenings were almost always recommended to Asian patients during a visit, with the exception of stomach cancer screening-understandable because no known official stomach cancer screening guideline is available in the U.S. Moreover, the American Cancer Society (2011) indicates that because this disease is less common in the U.S., studies have shown that mass screening may not be useful. No standard or routine screening test is available for stomach cancer; however, several screening tests are being studied to find stomach cancer at an early stage (National Cancer Institute, 2012) . The high frequency of breast, cervical, and colorectal cancer screening recommendations along with hepatitis B screening made to Asian patients was consistent with the findings of breast, cervical, colorectal, and hepatic cancer screening recommendation practices among Asian physicians serving Asian patients in New York City (Bodle et al., 2008) .
Physicians perceived Asian cancer risk for all cancers to be slightly above "same risk," as compared to the general population. The highest perceived cancer risk for Asians was liver and stomach cancers which was consistent with the high age adjusted incidence rates from the National Cancer Institute's Cancer Statistics Review. The risk of breast and prostate cancer among Asians was perceived as being slightly lower in comparison to those cancers in the general population. Despite these beliefs, breast and prostate cancer are some of the more common cancer affecting Asian-Americans. Although Asians (and Pacific Islanders) have lower incidence rates (79.7 per 100,000) and mortality rates (10.5 per 100,000) of prostate cancer as compared to all racial and ethnic groups (American Cancer Society, 2012) , when examined at the Asian subgroup level, prostate cancer incidence was highest among Asian Indian or Pakistani, Chinese, Filipino, and Japanese males (Miller et al., 2008) . During 2005 During -2009 , breast cancer had the highest incidence and second highest mortality rate among Asian and Pacific Islander females (Howlader et al., 2012) . Further, breast DOI:http://dx.doi.org/10.7314/APJCP.2013 .14.3.1999 cancer incidence among specific Asian subgroups was highest for Asian Indian or Pakistani, Chinese, Filipina, Japanese, Kampuchean, Korean, and Vietnamese females (Miller et al., 2008) . Cancer registry data from northern California also suggested increased rates of invasive breast cancer incidence for Chinese, Korean, Vietnamese, and South Asian women from 1990-2002 (Keegan et al., 2007) .
There were several limitations in this study. First, a low response rate may lead to concerns of non-response bias. However, low response rates are common in mailed physician surveys. In an analysis of physician-mailed survey studies published from 1986-1995 involving studies with more than 1,000 physicians, Cummings et al. (2001) found the response rates ranged from 11 percent to 39 percent. In a study of 178 articles on factors associated with response rates, physicians were found to have the lowest response rates among all types of respondent groups including dentists, nurses, other health care workers, administrators, patients, students, and other respondents (Asch et al., 1997) . A second limitation is that this study did not focus on specific Asian subgroups and only examined Asians in aggregate form. Though this method establishes useful means of examining an issue with a larger group, the effects for specific Asian subgroups were not analyzed. Further, some data sources relied upon for comparisons contained Pacific Islander data. There are many different Asian subgroups, and most of these groups experience different cancer burdens. In addition, although the results may be weighted more towards male and Asian physicians practicing in New Jersey and New York City, another limitation is the fact that this sample's Asian patients were reported to be highly insured, and a majority of the physicians reported that less than 10 percent of their patients needed a translator/ interpreter. The underserved and uninsured cohort is of most concern because it is most vulnerable to not receiving secondary prevention (screening and early detection) services because they are not accustomed to the preventive health care as Asians with health insurance and do not have access to the guidance of a primary care provider.
In conclusion, the results of this study suggest an opportunity to raise awareness of the varied physician perceptions of cancer risk among Asians and to provide a platform for physicians to understand the importance of making cancer screening recommendations. Physician interactions with patients serve as a proxy to educate about cancer and recommending appropriate screenings. Physicians should be educated on all of the cancer health disparities experienced among Asian Americans using the most current data available, especially data at the subgroup level. This will raise awareness of the cancer burden possibly unknown to physicians and may prompt them to make appropriate cancer screening recommendations.
